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(54) MOBILE RADIO COMMUNICATION SYSTEM 

(57) The invention relates to radio communication engineering. An object of the invention is to 
improve the capacity of a radio communication channel. With keeping a predetermined time, a 
message depending upon a system load goes through vacant free-access or address-interrogation 
switches to a buffer memory unit that generates a message for transfer to the radio 
communication channel in accordance with a communication protocol. When messaging 
between a transceiver station and communication objects, a channel load varies depending upon 
a fly stage and information activity of subscribers of digital radio communications. A mobile 
number counter monitors a mobile number and outputs this number to a system load counter. 
Depending upon a number of mobiles and a number of message re-queries, dynamic algorithms 
for the messaging and radio communication channel controlling organization are used in the 
system. By analyzing a channel status and load, a terrestrial station determines a number of 
message collisions in the radio communication channel. To avoid collisions during simultaneous 
transmission of messages by several mobiles, a carrier is monitored for a time of acting to an 
airborne receiver. Transmission of a message takes place when a channel is vacant. To provide 
the time diversity of time moments when mobiles get on for communication, an airborne device 
includes a carrier frequency analyzer and a pseudorandom delay generator that provide delay for 
message transmission from mobiles. 2 Figs. 

The invention relates to radio communication engineering and may be used for 
organization of digital communications in an automated air-ground data interchange system in 
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accordance with priority modes adopted in transmission of messages between airborne and 
terrestrial subscribers of digital communications. 

It is an object of the invention to improve the capacity of a radio communication channel. 

Fig. 1 is a functional diagram of a terrestrial transceiver station; and Fig. 2 is a functional 
diagram of an airborne transceiver station. 

The terrestrial transceiver station comprises a receiver 1, a demodulator 2, a message 
decoder 3, a mobile address buffer register 4, a first AND gate 5, a message priority decoder 6, a 
priority message timer unit 7, a priority message register unit 8, a message distributor- 
switchboard 9, a mobile number counter 10, a system load counter 1 1, a free-access clock pulse 
generator 12, a time window shaper 13, an address-interrogation clock pulse generator 14, a 
delay line 15, a second AND gate 16, a free-access switch 17, a data delivery unit 18, an address- 
interrogation switch 19, a buffer memory unit 20, a re-query number counter 21, a reset pulse 
generator 22, a data logging unit 23, a modulator 24, and a transmitter 25. 

The airborne transceiver station of the mobile radio communication system comprises an 
antenna switchboard 26, a receiver 27, a demodulator 28, an address decoder 29, a mode decoder 
30, a data logging unit 31, a data delivery unit 32, a message register unit 33, a message priority 
coder 34, a message distributor-switchboard 35, a free-access switch 36, a clock pulse generator 
37, an address-interrogation switch 38, a time relay 39, a delay line 40, a random number 
generator 41, a modulator 42, a transmitter 43, a carrier frequency analyzer 44, and a 
pseudorandom delay generator 45. 

The mobile radio communication system operates as follows. 

Messages received by the terrestrial receiver 1 from an air-ground channel are 
demodulated in the demodulator 2 and arrive at the message decoder 3 that is connected to the 
mobile address buffer register 4 where an address received in the message is identified in 
accordance with a communication protocol adopted in the system with mobile addresses stored 
in the mobile address buffer register 4. When a mobile address coincides with an address stored 
in a list, a control signal is supplied to the AND gate 5 from the mobile address buffer register 4, 
and the message arrives at the message priority decoder 6. Messages are ranked according to 
incoming data message priorities in accordance with priority ranks adopted in the mobile radio 
communication system using message shift registers wherein "1" is originally recorded to a low- 
order digit which corresponds to absence of messages. When messages arrive from a radio 
communication channel, said registers shift messages of corresponding queues and activate 
priority timers whose number is determined by a number of received message priorities in 
accordance with the communication protocol, said timers monitoring a time for a message to be 
in a queue of a respective priority rank. The priority message timer unit 7 determines an 
information "ageing" time, and if a message was not transferred to a communication channel for 
a certain time interval, then, it is "erased" or the buffer memory unit 20 sends a message 
retransmission request. 
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When keeping a predetermined time, a message depending upon a system load goes 
through the free-access switches 17 or the address-interrogation switches 19 to the buffer 
memory unit 20 that generates a message for transfer to the radio communication channel in 
accordance with the communication protocol. 

When messaging between the terrestrial transceiver station and communication mobiles, a 
channel load varies depending upon a fly stage and information activity of subscribers of digital 
radio communications. The mobile number counter 10 continuously monitors a number of 
mobiles and outputs this number to the system load counter 1 1 that determines a communication 
channel load. Depending upon the number of mobiles and a number of radio communication 
channel message re-queries, dynamic algorithms for the messaging and radio communication 
channel controlling organization are used in the system. When the channel load is low, a mode of 
free access from mobiles is used, while overload in the channel results in that the system 
automatically transits to a mobile address-interrogation mode. 

By analyzing a channel status and load in the mobile radio communication system, the 
terrestrial station determines a number of message collisions in the radio communication 
channel, and when this number becomes larger than a tolerance limit number, the system transits 
to an address-interrogation mode for ordering the operation of an air-ground data transmission 
channel. To avoid collisions during simultaneous transmission of messages by several mobiles, a 
carrier is monitored for a time of acting to an airborne receiver by service portions of messages, 
and transmission of a prepared message takes place only in case if a channel is vacant. To 
provide the time diversity of time moments when mobiles get on for communication after having 
found that the radio channel is vacant, an airborne device includes a carrier frequency analyzer 
and a pseudorandom delay generator that provide delay for message transmission from mobiles. 

When the channel load is low, the system load counter 1 1 outputs a control signal to the 
free-access clock pulse generator 12 that sets a system operation cycle through the free-access 
switch 17 in the free-access mode. 

When the system load becomes larger that a boundary load, the system load counter 
outputs a control signal through a trigger to turn on "a window" of the address-interrogation 
clock pulse generator 14 that sets a system operation cycle through the address-interrogation 
switch 19 in the address-interrogation mode. Only the terrestrial transceiver station can initiate 
communications in the address-interrogation mode; said station periodically interrogates mobiles 
in accordance with a list of mobiles stored in the address buffer register 4, and the mobiles 
cannot interrupt an interrogation cycle and transmit an alarm message on their own initiative. 
Therefore, the possibility is provided for operative transmission of alarm (urgent) messages from 
mobiles through the digital radio communication channel. If mobiles have generated messages 
for transmission and found that the radio channel is vacant, then, they inform other mobiles that a 
transmission cycle begins and randomly distribute a priority order of own transmission within 
this cycle. Using a radio channel carrier signal and synchronization pulses, each mobile counts a 
sum of transmission periods (without differentiation thereof into successful and non-successful) 



4 

and of empty periods (equal to one time window) of the priority order. When this sum coincides 
with a set priority order value, a mobile starts transmission of its own packet. 

Let us consider aspects of using the system for transmission of alarm messages from 
mobiles in the free-access mode. 

Let a respective command is generated by outputting from the buffer memory unit 20 to 
open i windows for transmitting alarm messages from mobiles in the free-access mode. These 
windows are spaced from each other for the same spacing equal to Til. A duration to of each 
window generally is a random value equal to a sum of K transmission periods and empty periods 
where K is constant, wherein to < T/£. Thus, a time slot between two neighbor free-access 
window generation commands consists of two portions, the first portion being "a window" for 
transmission of alarm messages having a duration of to from mobiles in the free-access mode and 
the second portion being "a window" for transmission of messages from the airborne transceiver 
in the address-interrogation mode. 

The mobile communication system allows organization of transmission of "window" 
opening messages in both the mode of free accessing and the mode of address interrogating the 
mobiles using the time window shaper 13, the delay line 15, and the AND gate 16 that produce 
control signals to the buffer memory unit 20 for transmitting the "window" opening and closing 
messages to the mobiles. The reset pulse generator 22 resets the processed messages on 
respective priority registers in the priority message register unit 8. The re-query number counter 
21 monitors a number of transmitted messages and a number of acknowledgements received 
from the mobiles, and transmits control signals to the system load counter 11. Further, the buffer 
memory unit 20 receives a message to be processed from the data delivery unit 18, generates 
service and information portions of the message, and transfers it to the modulator 24 and the 
transmitter 25 connected in series, where the message is transferred in accordance with a used 
modulation method to the radio communication channel for the mobiles. The airborne receiver is 
in a mode of reception at a frequency of fi (a frequency for transmission of an address message 
from the terrestrial transceiver station). When message has passed through the antenna 
switchboard 26, the receiver 27, and the demodulator 28, it arrives at the address decoder 29 
where an address received in the message is identified in accordance with a mobile address 
stored in the address decoder. Further, the message is transferred to the mode decoder 30 where 
the received service portion of the message is decoded and a system operation mode is 
determined while the information portion is recorded to the data logging unit 31. After a mode 
sign is decoded, a control signal is supplied to the free-access switches 36 or the address- 
interrogation switches 38 that operate under control of the clock pulse generator 37. If the data 
delivery unit 32 has generated a message to be transmitted, said message is recorded to the 
message buffer register unit 33 and further arrives at the message coder 34 where the service 
portion of the message is generated and the priority is determined depending upon the priority 
levels of subscribers of digital communications. Furthermore, the message arrives at the message 
distributor-switchboard 35 that ranks the messages depending upon the transmission priority 
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order. Next, the messages are transferred to the free-access switches 36, or the address- 
interrogation switches 38 depending upon the system operation mode determined by the 
terrestrial transceiver station. 



CLAIM 



A mobile radio communication system comprising: at a terrestrial transceiver station: a 
receiver and a demodulator connected in series, a transmitter and a modulator connected in 
series, a data logging unit, a data delivery unit, first and second AND gates; and at an airborne 
transceiver station, an antenna switchboard, a receiver, a demodulator, and an address decoder 
connected in series, a modulator and a transmitter connected in series, an output of said 
transmitter being connected to an input of an antenna switchboard, a data logging unit and a data 
delivery unit, characterized in that, in order to improve the capacity of a radio communication 
channel, the terrestrial transceiver station includes: a message decoder, a mobile address buffer 
register, a mobile number counter, a system load counter, a free-access clock pulse generator, a 
free-access switch, and a buffer memory unit connected in series, a time window shaper and an 
address-interrogation clock pulse generator connected in series, a delay line, an address- 
interrogation switch, and a message priority decoder, a priority message register unit consisting 
of n priority registers, and a message distributor-switchboard connected in series by an n-digit 
bus, a priority message timer unit consisting of n timers, a re-query number counter, and a reset 
pulse generator, wherein an output of the demodulator is connected to an input of the message 
decoder whose output is connected to a first input of the first AND gate, a second output of the 
mobile address buffer register is connected to a second input of the first AND gate whose output 
is connected to an input of the priority message timer unit whose output is connected by the n- 
digit bus to a control input of the priority message register unit, a first output of the message 
distributor-switchboard is connected to a data input of the free-access switch and to a data input 
of the address-interrogation switch whose output is connected to a second input of the buffer 
memory unit, a second output of the message distributor-switchboard is connected to an input of 
the date logging unit, an output of the data delivery unit is connected to a third input of the buffer 
memory unit, an output of the re-query number unit is connected to a second input of the system 
load counter whose second output is connected to an input of the time window shaper whose 
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second output is connected to an input of the delay line whose first input is connected to a first 
input of the second AND gate, an output of the address-interrogation clock pulse generator is 
connected to a second input of the second AND gate whose output is connected to a control input 
of the address-interrogation switch, an output of the delay line is connected to a fourth input of 
the buffer memory unit whose output is connected to inputs of the modulator, the re-query 
number counter and the reset pulse generator whose output is connected by the n-digit bus to a 
reset input of the priority message register unit; the airborne transceiver station includes a 
message register unit, a message priority coder, and a message distributor-switchboard connected 
in series by an n-digit bus, a clock pulse generator, an address-interrogation switch, a time relay, 
a delay line, and a random number generator connected in series, a mode decoder, and a carrier 
frequency analyzer, a pseudorandom delay generator, and a free-access switch connected in 
series, wherein an output of the address decoder is connected to an input of the mode decoder 
whose first output is connected to an input of the date logging unit, second and third outputs of 
the mode decoder are connected to a second input of the address-interrogation switch and the 
free-access switch, respectively, an output of the data delivery unit is connected by the n-digit 
bus to an input of the message register unit, an output of the message distributor-switchboard is 
connected to a third input of the free-access switch, a second output of the clock pulse generator 
is connected to a fourth input of the free-access switch whose output is connected to a first input 
of the modulator, an output of the random number generator is connected to a second output of 
the modulator, and a second output of the receiver is connected to an input of the carrier 
frequency analyzer. 
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Fig. 2 
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(54) CHCTEMA PAAMOCBH3M C UOR- 
BH>KHbIMH OBl>EKTAMM 

(57) M3o6pereHHe othochtch k TexHHKe pa- 

AHOCBR3H. UeJlb H306peTeHHfl — noBbiuieHHe 

nponycKHOH cnoco6HocTH KaHajia paAHOCBH- 
3H. flpH Bbuep>KHBaHHH 3aAaHHoro BpeMeHH 
coo6meHHe b 33bhchmocth ot 3arpy3KH chc- 
TeMbi nocTynaeT Mepe3 cBo6oAHbie kjhomh 
cBo6oAHoro jaocTyna hjih aApecHoro onpoca 
b 6y<jiepHbiM 3anoMHHaiomHH 6aok, K-pbift 
<J>opMHpyeT cooGmeHHe ajih nepeAaMH b Ka- 

Ha.l pailHOCBH3H B COOTBeTCTBHH C npOTO- 

kojiom o6MeHa. IlpH ofiMeHe coo6meHH«MH 



Me>KAy npneMonepeAaioiueH CTaHuneM h ooa- 
BH>KHt>iMH o6teKTaMH CBH3H 3arpy3Ka KaHa- 
jia MeHHeTCH b 3aBHCHMOCTH ot 3Tana 
no^ieTa h HH<t>opiviau. aKTHBHocrH a6oHeHTOB 
UH(J>poBOH paAHOCB«3H. Cmctmhk MHCAB noA- 

BH>KHb!X 06T>eKTOB KOHTpOJIHpyeT KOJ1-BO 

o6*beKTOB h BbiAaeT 3to MHcno Ha cueT- 

MHK 3arpy3KH CHCTeMbl. B 3aBHCHMOCTH ot 

MHCJia 06-beKTOB h MHCjia nepecnpocoB coo6- 
meHHH b CHCTeiwe Hcnojib3yK>TCH ahh3mhm. 
ajiropHTMbi opraHHaauHH o6MeHa cooStueHHH- 
mh h ynpaBJieHHH KaHajia mh paAHOCBH3H. 
AHajiH3Hpya cocTOHHHe h 3arpy3Ky KaHajia, 
Ha3eMHan craHiiHH onpeAejiaeT mhojo cto/ik- 

HOBeHHH C006meHHH B KaHa^e P3AHOCBH3H. 

Hjih H3(5e>KaHHfl CTOJiKHOBeHHH npH OAHOBpe- 
MeHHOH nepeAane HecKO.ibKHMH o6i>eKTaMH 
coo6meHHH ocymecTBJiHeTCH KOHTpojib Hecy- 
lUeH 3a BpeMH 803ACHCTBHH Ha Soptoboh 

npHeMHHK. nepeaaeTCH coo6tueHHe, KorAa 
paAHOKaHaji cBo6oAeH. JIjih pa3HeceHHH bo Bpe- 
MeHH MOMeHTOB BblXOAa Ha CBfl3b nOABH>K- 
HblX o6*beKTOB B 6opTOBoe yCTp*BO BBeAeHbl 

aHajiH3aTop Hecymefi Macro™ h r-p nceB- 
AOCJiyMaftHOH 3aAep>KKH, K-pbie o6ecnenHBaiOT 
3aAep>KKy Ha nepeAaqy coo6iueHHH ot nOA- 

BH JKHblX 06"beKT0B. 2 HJI. 
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H306peTeHHe.OTHOCHTCH k TexHHKe paAHO- 
CBH3H H MO>KeT CblTb HCnOAb30BaHO AAH Op- 
raHH3aUHH UH(f)pOBOfi CBH3H B CHCTCMax 
aBTOM3TH3HpOBaHHOrO o6MeHa AaHHbJMH B03- 
AyX — 3eMJlfl B COOTBeTCTBHH C npHHH- 
TblMH B CHCTeMe pOKHMaMH npHOpHTCTOB 

npn nepeAane coo6meHHH Me>KAy 6optobmmh 

H Iia36MHbIMH aOOHCHTaMH UH^pOBOft CBH- 
3H. 

U,e/ib H3o6peTeH«fl — noBbimeHHe npo- 
nycKHoft choco6hocth KaHajia paAHOCBH3H. 

Ha 4>Hr. 1 npeACTaBJieHa 4>yHKUHOHaAb- 
Haa cxeMa H33eMHOH npneMonepeAaioiueH 
cTaHUHH* Ha 4>Hr. 2 — 4>yHKUHOHajibHaH 
cxeMa CopTOBoft npneMonepeAaiomeH cthhuhh. 

Ha3eMHaa npneMonepeAaiomaH craHUHH 
coAep>KHT npneMHHK I, AeMOAyJiflTop 2, Ae- 
uiH(J)paTop 3 coo6meHHH,6y4)epHb!H perHcrp 4 
aApecoB noABH>KHbix o6-beKTOB, nepBbiH 3Jie- 
mcht H 5, AeiuH(}>paTop 6 npHopHTeTOB coo6- 
ihchhh, 6aok 7 TaHiwepoB npnopHTeTHWX 
coo6iueHHH, oaok 8 perHcrpoB npnopHTeTHbix 
coo6meHHH,KOMMyTaTop-pacnpeAe^HTe^b 9 co- 

o6lUeHHH, CHeTHHK 10 MHCJia nOABHKHWX 
oGbCKTOB, CMOTMHK 1 I 3arpy3KH CHCTeMbl, 

reHepaTop 12 TaKTOBbix HMnyAbCOB cboCoaho- 
ro AOCTyna, c()opMHpoBaTeAb 13 BpeMeHHoro 
OKHa, reHepaTop 14 TaKTOBbix HMnyAbCOB 
aApecHoro onpoca, ahhhh 15 33Aep>KKH, BTOpon 
3Ji€MCHT H 16, kaioh 17 cBo6oAHoro AOC- 
Tyna, 6AOK 18 BWAaMH AaHHblX, KAK>M 19 

aApecHoro onpoca, 6y<j>epHbm 3anoMHHaiomHH 
6j\ok 20, cMeTMHK 21 HHCJia nepecnpocoB, 
reHepaTop 22 HMnyjibcoB c6poca, 6aok 23 
perHCTpauHH AaHHbix, MOAyAflTOp 24 h nepe- 

A3TMHK 25. 

BopTOBan npneMonepeAaiomaH ctbhuhh 

CHCTeMbl paAHOCBH3H C nOABHHCHblMH 06*eK- 
TaMH COA€p>KHT aHTeHHblfi KOMMyTaTOp 26, 

npHeMHHK 27, AeMOAyAHTop 28, AeiiiH^paTop 
29 aApeca, AeiUHc})paTop 30 pe>KHMa, 6aok 
31 perHCTpauHH AaHHbix, 6aok 32 BbiAann 
AaHHbix, 6aok 33 perHcrpos coodmeHHH, 

!UH(})paT0p 34 npHOpHTCTOB C006lUeHHH, KOMMy- 

TaTop-pacnpeAe;iHTeAb 35 coo6meHHH, kaiom 36 
CBo6oAHoro AOCTyna, renepaTop 37 TaKTOBbix 
HMnyjibcoB, kaioh 38 aApecHoro onpoca, 
peAe 39 BpeMeHH, ahhhh 40 33acp>kkh, 
reHepaTop 41 cjiyMafiHbix hhcca, MOAyAHTOp 42, 
nepeAaTMHK 43, aHa/iH3aTop 44 Hecymen 
nacTOTbi, reHepaTop 45 nceBAocnyMaftHOH 3a- 
Aep>KKH. 

CHCTeMa paAHOCBH3H C nOABH>KHbIMH o6*beK- 

t3mh pa6oTaeT cneAyiomHM o6pa30M. 

hpHHHMaeMbie Ha3eMHbIM npHeMHHKOM 1 H3 
KaHa.qa B03AyX — 3CMAH C006meHHH AGMOAyAH- 

pyiOTCH b AeiwoAy-nflTope 2 h nocrynaiOT b 

AeHJHCj)paTOp 3 C006UieHHH, KOTOpblH coeAH- 

HeH c 6y(j)epHbiM perHCTpoM 4 aApecoB 

nOABH>KHblX 06-beKTOB, TAe B COOTBeTCTBHH 
C flpHHflTblM B CHCTeMe npOTOKOJIOM o6MeHa 
npOH3BOAHTCH HACHTH({)HKaUHH npHHHTOTO B CO- 

o6iueHHH aApeca c aApecaMH hoabh>khux 
o6-beKTOB, xpaHfiiuHXCH b 6y(})epHOM perncr- 
pe 4 aApecoB noABH>KHbix o6-beKTOB. FIpH 



coBnaACHHH aApeca nOABH>KHoro o6i>eKTa c 
xpaHHiUHMCfl b cnHCKe aApecoM Ha 3Ae- 
MeHT M 5 noAaeTCH ynpaBA^ioiUHH cnrHaA 
ot 6yc|)epHoro perHCTpa 4 aApecoB fioabhhc- 
5 Hbix o6^eKTOB h coo6meHHe noeTynaeT b 

AeillH(})paTOp 6 TlpHOpHT€TOB C006lU6HHH. PaH- 

>KHp0BKa coo6meHHfl no npnopHTeTaM aah 

BXOA«lUHX HH(J)OpMaUHOHHbIX CO06m,eHHH B CO- 
OTBeTCTBHH C npHHHTblMH B CHCTeMe paAHO- 

cbh3h c noABH)KHbiMH o6"beKTaMH KaTero- 

^0 pHHMH CpOMHOCTH OCyiUeCTBAHeTCH npH nOMO- 

IUH CABHraHDlUHX perHCTpoB coo6meHHH, B 
MAaAUJHfi pa3p«A KOTopwx nepBOHauaAbHO 3a- 

nHCblBaeTCH «1», 4TO COOTBeTCTByeT OTCyTCT- 

bhk) coo6meHHH, ripH nocTynAeHHH H3 KaHa- 
4 5 Aa paAHOCBA3H coo6meHHH b perncTpax 

npOH3BOAHTCH CABHT CO06meHH& COOTBeTCT- 

ByioiuiHX o^epeAen h 3anycKaioTCH TaHMepw 
npHopHTeTOB, mhcao KOTopwx onpeAeAfleTCH 

4HCA0M npHHHTblX npHOpHTCTOB CO06lUeHHH B 

COOTBeTCTBHH c npoTOKOAOM o6MeHa, KOTopbie 
20 h KOHTpOAHpyiOT BpeMH Haxo>KAeHHfl coo6uue- 
hhh b o^epeAH cooTBeTCTByiouiefi xaTero- 

pHH cpOMHOCTH. BaOK 7 TaftMepOB npHOpHTCT- 

Hbix coo6meHHft onpeAe/iaeT BpeMfl «cTapeHHH» 
HH(J>opMauHH, h, ecAH coo6meHHe b Te^eHHe 
onpeAejieHHoro npoMewyTKa BpeMeHH He 6wao 
^ nepeAaHo b KaHaji cbh3h, to oho «cth- 
paercH» haA 6y<})epHbiH 3anoMHHaK>uiHH 6aok 
20 nocbi^aeT 3anpoc Ha noBTopnyio nepeAa- 
ny coo6meHHH. 

FIpH BbIAep>KHBaHHH 33AaHH0r0 BpeMeHH 

, n coo6meHHe b 33bhchmocth ot 3arpy3KH chc- 
TeMbi noeTynaeT nepe3 kak)4h 17 cb66oaho- 
ro AOCTyna hjih kaiomh 19 aApecHoro onpoca 
b 6y4)epHWH 3anoMHHarouiHH 6aok 20, ko- 
TopwH (J>opMHpyeT coo6meHHe aah nepeAa- 

4H B KaHHA p3AHOCBfl3H B COOTBeTCTBHH C 

o 5 npoTOKOAOM o6MeHa. 

npn o6MeHe coo6meHHHMH Me>KAy Ha3eM- 
hoh npneMonepeAaiomeH cTaHunen h noABH>K- 
HbiMH o6i>eKTaMH CBH3H 3arpy3Ka KaHajia H3- 
MeHHeTCH b 33BHCHMOCTH ot 3Tana noAeTa 

H HH(})OpMaUHOHHOH 3KTHBHOCTH aGOHeHTOB 
40 UH({)pOBOH paAHOCBH3H. CqeTqHK 10 MHCAa noA- 
BH>KHblX 06-beKTOB nOCTOHHHO KOHTpOAHpyeT 
KOAHMeCTBO 06*beKTOB H BblAaeT 3TO WOIO 
Ha CMeTMHK 11 3arpy3KH CHCTeMbl, KOTOpblH 

onpeAeAaeT 3arpy3Ky KaHaAa cbh3H. B 3a- 

BHCHMOCTH OT 4HCA3 nOABH>KHblX O^-beKTOB 

45 h HHCAa nepecnpocoB coo6meHHH KaHaAa 

paAHOCBH3H B CHCTeMe H C n OA b3y K5TCH AHH3MH- 

necKHe aAropHTMW opraHH3au,HH o6MeHa coo6- 

LLieHHHMH H ynpaBAeHHH K3H3A0M paAHOCBH- 

3H. flpH hh3koh 3arpy3Ke KaHaAa HcnoAb- 
50 3yeTCH pe>KHM cBo6oAHoro AOCTyna co cTopoHbi 
noABH>KHbix o6i>eKTOB, npH npeBbiiueHHH 3a- 
rpy3KH KaHaAa CHCTeMa aBTOMaTHnecKH nepe- 
xoaht b pe>KHM aApecHoro onpoca hoabh>k- 

HblX 06l>eKT0B. 

AHa^H3Hpy« cocTOHHHe h 3arpy3Ky KaHa- 

55 Aa paAHOCBH3H B CHCTeMe CBH3H c flOA- 
BH>KHbiMH 06-beKTaMH, H33eMHa51 npHCMO- 

nepeAaiomaH cTaHUHH onpeAeAfleT 4hcao ctoak- 

HOBeHHH C006lUeHHH B KaHaAe paAHOCBH3H, 
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h, Koraa 3to mhcjio npeBbicHT npeAejibHO 
AonycTHMoe, to CHcreMa nepexoAHT b pe- 
>khm aApecHoro onpoca c uejibK) ynopHAO- 
MeHMH pafiorbi xaHa^ia nepeAaMH aaHHbix 

B03AyX — 3eMJlfl. MT06bI H36e>KaTb CTOJ1K- 5 

hobchhh npH OAHOBp£M6HHoA nepeAaMe Hec- 
KO/ibKHMH 06-beKTaMH coo6iueHHH ocymecTB- 
jineTca KOHTpojib Hecymefi 3a BpeMjj bo3- 
AeHCTBHfl Ha 6opTOBoft npweMHHK cnyweC- 
hoh MacTH coodmeHHH h nepeAseTCH noA- 
roTOBJieHHoe coo6tueHHe TOJibKo b tom cjiy- 10 
Mae, KorAa paAHOKaHa/i cboSoach. /Jjih toi*o, 

MT06bl pa3HeCTH BO BpeMCHH MOMCHTbl BblXO- 
Aa Ha CBH3b HOABH>KHbIX o6l>eKTOB B TO 

BpeMH, KorAa ohh o6Hapy>KHAH, mto paAHO- 
KaHaji cBo6oAeH, b 6opTOBoe npneMonepeAaio- ^5 
mee ycTpoficTBo BBeAeHbi aHajiH3aTop Hecy- 
meft wacTOTbi h reHepaTop nceBAOcnyMaH- 
hoh 3aAep>KKH, KOTopbie odecrieMHBafOT 3a- 
Aep>KKy Ha nepeAaMy coo6meHHH ot noABH>K- 

HblX OfoeKTOB. 

ripH HK3KOH 3arpy3Ke CHCTeMbi CHCT- 20 

hhk 11 3arpy3KH cHCTeMbi BbiAaeT ynpaBJinio- 
luhh CHrHaJi Ha reHepaTop 12 TaKTOBbix 
HMnyjibcoB CBo6oAHoro Aocryna, KOTopwft 3a- 
AaeT uhkji pa6oTbi CHCTeMbi Mepe3 kjiiom 17 
CBo6oAHoro AocTyna b pe>KHMe cBo6oAHoro 2 s 
AOCTyna. 

ripn npeBbiiueHHH 3arpy3KH CHCTeMbi rpa- 

HHMHOH 3arpy3KH CMeTMHK 3arpy3KH CHCTeMbi 

BWAaeT ynpaB^HiomHH CHrHaJi ajih bkjifomc- 
hhh nepe3 TpHrrep «OKHa» reHepaTopa 14 30 
TaKTOBbix HMnyjibcOB aApecHoro onpoca, ko- 
TopwH 3aAaeT uhkji pa6oTbi CHCTeMbi Mepe3 
kjiiom 19 aApecHoro onpoca b pe>KHMe 
aApecHoro onpoca. B pe>KHMC aApecHoro on- 
poca HHHUHaTOpOM CBH3H MO>KCT 6bITb TOJlb- 

ko Ha3eMHa$i npneMonepeAaioiuaH eraHUHH, 35 

KOTOpa« B COOTBeTCTBHH CO CHHCKOM nOABH>K- 

hwx oGt^ktob, xpaHHiUHMCH B.6y4>epHOM pe- 
rHCTpe 4 aApecoB t nepHOAHqecKH onpaiun- 
BaeT noABH>KHbie o6-beKTbi, h ohh He MoryT 
no cBoefi HHHUHaTHBe npepBaTb uhkji onpo- 
ca h nepeAaTb asapHHHoe cootfmeHHe. rioa- 4Q 
TOMy npeAycMOTpeHa B03M0>KH0CTb onepaTHB- 
hoh nepeAaMH no UHcj>poBOMy KaHajiy paAHo- 

CBH3H aBapHHHblX (3KCTpeHHb!X ) COOtflUeHHfi 
OT nOABH>KHbIX 06TaeKT0B CBH3H. EcJIH HOABH>K- 

Hwe o6T>eKTbi c(J)opMHpoBa;iH ajih nepeAaMH A c 
coo6iueHH« h o6Hapy>KHjiH, hto paAHOKa- 
naj\ CBo6oAeH, to ohh HHqbopMHpym oerajib- 
Hbie noABH>KHbie oGteKTbi o Hanajre uhkji a 
nepeAaMH h c/iyqaftHbiM o6pa30M pacnpeAe- 
jinioT onepeAHOCTb co6ctbchhoh nepeAaMH b 

3TOM UHKJie. Ka>KAbIH H3 HOABHJKHblX 06*beK- 5 q 

tob, Hcnojib3yn CHrHaJi Hecyiuefi b paAHOKa- 

HaJie H HMnyJIbCbl CHHXpOH.H3aUHH, nOACMH- 

TbJBaeT cyMMy nepnoAOB nepeAaMH (6e3 AHqb- 
<J)epeHunauHH hx Ha ycneujHbie h Heycneuj- 
Hbie) h CBo6oAHbix nepHOAOB oMepeAHocTH 
(paBHHM OAHOMy BpeMeHHOMy okh>*). ripn COB- 55 
naAeHHH 3toh cyMMbi co 3HaqeHHeM ycia- 

HOBJieHHOH OMepeAHOCTH nOABH>KHb!H o6l>eKT 

HaMHHaeT nepeAaMy co6cTBeHHoro naKeTa. 



PaCCMOTpHM OC06eHHOCTH npHMf HeHHH CHC- 
TeMbi ajih nepeAaMH aBapHHHWx cooSiuchhw 

OT nOABH>KHWX 06beKT0B B pOKHMC CBO- 

6oAHoro AOCTyna. 

FlycTb 3a BpeMH, paBHoe nopory orpa- 

HHMeHHH T, (})OpMHpyeTCH nVTCM BblAaMH ot 

6ycJ>epHoro 3anoMHHaK)uj.ero o.iOKa 20 coot- 
BeTCTByK)iuan KOMaHAa Ha OTKpbinie I okoh 
aji« nepeAaMH aBapnftHbix coo6uieHHH ot noA- 

BHHCHblX 06*beKTOB B pOKHMe CB060AHOrO 

AOCTyna. 3th oKHa otctoat Ha oahh3ko- 
Boe paccTOHHne Apyr ot Apyra J paBHoe T/l. 
ZlilHTeJlbHOCTb Ka>KAoro OKHa to b o6iueM 
CJlVMae HBJIfleTCH CJl^MaHHOH BejlHMHHOH, paB- 

hoh cyMMe K nepnoAOB nepeAaMH h cbo- 
6oAHbix nepHOAOB, rAe K — Bevinqnua 
nocTOAHHaa, npHMeM l 0 <T/£. TaKHM o6pa30M, 

HHjepBaJl BpeMeHH Me>KAV AByMfl COCeAHHMH 
KOMaHAaMH Ha (|)OpMHpOBaHHe OKOH cboGoa- 

Horo AOCTyna coctoht h3 AByx Macren: 
nepBan H3 hhx npeACTaB.nHeT co6oh «okho> 
A-ifl nepeAaMH ot noABH>KHbix o6i>cktob aBa- 
pnfiHbix coo6iueHHH b pe>KHMe CBo6oAHoro 
AOCTyna, AJiHTe-ibHocTbK) to, a BTopaa — a-ih 
nepeAaMH cooSmeHHH ot Ha3e.MHofo npneMo- 
nepeAaTMHKa b pe>KHMe aApecHoro onpoca. 

CHCTeMa CBH3H C nOABH>KHblMH 06"beKT3MH 

no3BOAHeT opraHH30BaTb nepeAaMy cooCuichhh 

Ha OTKpblTHe «OKOH» KaK B pOKHMe CBO- 

6oahopo AOCTyna, TaK b pe>KHMe aApecno- 
ro onpoca noABH>KHbix o6i>cktob cbh3h c 

HCnOJlb30BaHHCM (J)0pM upoBaTCifl 13 BpeMeHHO- 
TO OKHa, J1HHHH 15 33Aep>KKH H 3.neMeHTa M 16, 
KOTopwe Bbipa6aTbiBaioT ynpaB.iHioujiHe cnrHa- 
jiw b 6y<J)epHbiH 3anoMHHaiouiHH 6jiok 20 ajih 
nepeAaMH coo6uieHHfl Ha noABH>KHbie o6i>eK- 

Tbi HO OTKpblTHK) H 33KpbITHK) «OKOH». 

TeHepaTop 22 HMnyjibcoB c6poca npoH3Bo- 
Aht b dnoKe 8 perHCTpoB npnopHTeTHbix 
coo6uieHHH c6poc o6pa6oTaHHbix coo6meHHH 
na cooTBeTCTByiouiHx perHcrpax npHopnieTOB. 
Cmctmhk 21 MHCJia nepecnpocoB KOHTpojinpyeT 
KOJiHMecTBo nepeAaHHbix coo6uieHHH h mhc-io 

nOATBep>KAeHHH, nOJlYMeHHWX OT nOABH>KHblX 

o6i>eKTOB, h nepeAaeT ynpaB.i«ioiUHe curHa.ibi 
b cMeTMHK 11 3arpy3KH CHCTeMbi. Ha/iee 6y- 
qbepHbifi 3anoMHHarc>ui.HH 6aok 20 no-iyMaeT 
npeAHa3HaMeHHoe juin nepeAaMH cooSmeHne 
ot 6jiOKa 18 BbuaMH A3H hwx, qbopMiipyeT 
c^y>Ke6Hyio h HHqbopwauHOHHyio mscth coo6- 
iueHH« h nepeAaeT ero Ha noc.neAOBaTe.nb- 
ho coeAHHeHHbie MOAyJiHTop 24 w nepeAaT- 

MHK 25, TAe B COOTBeTCTBHH C HClIO-lb- 

3yeMbiM MeTOAOM moav^huhh coo6memte ne- 
peAaeTCH b KaHa.a paAH0CB«3ii a.i» noABH>K* 
hwx 06-beKTOB. Ha 6opTy npne\i hhk Haxo- 
ahtch b pe>KHMe npHeMa Ha MacTOTe I, 
(MacTOTa nepeAaMH onpocHoro. coo6iuchh« ot 
H33e\iH0H npHeMonepeAaiotueH CTanuHH). Hoc- 
rfie npoxo>KAeHHH coo6uieHHH qepc.3 anTeimbifi 
KOMMYTaTop 26, npneMHHK 27. acmoav.im- 
Top 28 oho nocTynaeT b Aemn<t>paTop 29 
a^peca, rAe npoHCXOAHT hachth(|)ii Ka uhh iipn- 
HHToro b coo6meHHH aApeca c a.ipivoM 

HOABH>KHOrO 06"beKTa. XpaHfllUHMCfl B .10- 
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iiiH(})paTope aApeca: ilajiee coodmeHHe nepe- 
iiaeTCH b AewHqbpaTop 30 pe>KHMa, rae nponc- 

XOAHT A€tUH(J)paUHH HOJiyqeHHOH CJiy>Ke6HOH 

qacTH coodmeHHH h onpeAejineTCH b Ka- 
kom pe^HMe pa6oTaeT cHCTeMa, h HH(J)op- 5 
MauHOHHan qaerb coodmeHHH 3anHCbiBaeTCH b 
6aok 31 perHCTpauHH AaHHWx. Ilooie AeuiH(J>- 
pauHH 3HaKa pe>KHMa noAaeTCH ynpaBJinio- 

IUHH CHTHa^l Ha KJ1IOMH 36 CBOSOAHOrO aoc- 

Tyna hjih KjuoqH 38 aapecHoro onpoca, ko- 
Topwe pa6oT3K)T noA ynpaB/ieHHeM reHepa- 10 
fopa 37 TaKTOBHx HMnyjibcoB. Earn 6aok 
32 BHAaHH ABHHbix c<J>opMHpoBaji coodmeHHe 
A^ih nepeAaMH, to oho 3anncbiBaeTCH b 
6j\ok 33 dyqbepHwx perHCTpoB coodmeHHH 
a AaAee nocTynaeT Ha ujH$paTop 34 COOd- 
UieHHH, TAe npOHCXOAHT qbopMHpoBaHHe cny- 15 
wedHofi MacTH coodmeHHH k onpeAejiaeTCH 

npMOpHTeT B 3aBHCHMOCTH OT ypOBHH FipH- 

opHTeTa a6oHeHTOB unc^poBOH CBH3H. Aa;iee 
coodmeHHe nocTynaeT Ha KOMMyTaTop-pacnpe- 
Ae/iHTejib 35 coodmeHHH, KOTopwfi b 3a- 20 

BHCHMOCTH OT ypOBHH IlpHOpHTeTa p3H>KH- 

pyeT hx no OMepeAHOCTH Ha nepeAaqy. 
3aTeM coo6iueHHH nepeAaiOTCH Ha kjiiohh 36 
cBoGoAnoro Aocryna hjih kjhomh 38 aApec- 
Horo onpoca b 3aBHCHMOCTH ot pe>KHMa pa- 
6otw cHCTeMbi, KOfopbift onpeAejineTca Ha3eM- 25 
hok npHeMonepeAajomeH CTaHuneH. 

(PopMijAa u3o6peTenuH 

CHCTeMa paAH0CBH3H C nOABH>KHbIMH 

o6"beKT3MH, coAcp>Kaiu.ayi b Ha3CMHOH npHe- 
MonepeAaJomeH ct3huhh nocjieAOBaTcnbHO coe- 
ziHiienHbie npHeMHHK h AeMOAy^iHTOp, noc- 
JieAOBaTejibHO coeAHHeHHbie nepeAaTHHK h mo- 
Ay;mTop, d;noK perHCTpauHH AaHHwx, 6jiok 
BbiAaMH AaHHbix, nepBWH h BTopoii ajieMeH- - 
Tw M, b 6optoboh npHeMonepeAaiomefi cTaH- 5 
uhh nocjieAOBaTejibHO coeAHHeHHwe aHTeHHWH 
KOMMyTaTOp, npHeMHHK, AeMOAyJi^Top h Ae- 
LnnqbpaTop aApeca, nocneAOBaTejibHO coeAHHeH- 
Hbie MOAy.'iflTop h nepeAaTMHK, bwxoa KOToporo 
coeAHiien c bxoaom anTeHnoro KOMMyTaTopa, 40 
Gjiok perHCTpauHH AaHHbix h 6jiok BbiAaqH 
AaHHbix, oTAUHafou^ancH Teiw, mto, c uejibio 
noBbuueHHH nponycKHOH ciiocoGhocth Kanaka 
paAH0CBH3H, b na3eMHyio npHeMonepeAaiomyK) 
cthhuhio BBeAenbi nocjieAOBaTe^bno coeAH- 
HeHHbie AemnqbpaTop coodmeHHH, dyqbepHWH *5 
perncTp aApecoB noABHJKHbix odi>eKTOB, cqeT- 

MHK MHCJia 06"beKTOB, CMeTMHK 3arpy3KH CHC- 
TeMbi, reHepaTop TaKTOBbix HMnyjibcoB cboGoa- 
Horo AOCTyna, KAioq CBodOAHoro Aocryna h 
6yq*)epHbiH 3anoMHHaiomHH djioK, nocjieAOBa- 5n 
Te-ibHo coeAHHeHHbie qbopMHpoBaTevib BpeMeH- 
Horo OKHa h reHepaTop TaKTOBbix HMnyjibcoB 
aApecHoro onpoca, jihhhh 3aAep>KKH, kah>m 
aApecHoro onpoca, nocjieAOBaTeAbHO coeAH- 
HeHHbie n-pa3p«AHOH ujhhoh AeuiH^paTop 
fipnopHTeTOB coo6meHHft, 6^ok perHCTpOB 55 

lipHOpHTeTHHX C006lJUeHHH, COCTOHUIHfl H3 n 

perHCTpOB npnopHTeTOB, h KOMMyTaTop-pacnpe- 
Ae^HTejib coo6meHHH, 6^ok TafiMepoB npno- 



pHTeTHblX CO06meHHfi, COCTOflUXHH H3 n Tafi- 

MepoB, cqeTHHK qnc^a nepecnpocoB h reHe- 
paTop HMnyjibcoB c6poca, npHqeivi buxoa 

Ae M OAyJl HTOp 3 COeAHHCH C BXOAOM AeiUH(f)paTO- 

pa coo6meHHH, buxoa KOToporo coeAHHeH c 
nepBWM bxoaom nepBoro a^eMeHTa H, BTopoft 
bwxoa 6y<))epHoro perncTpa aApecoB noABH^K- 

HUX 06*beKT0B COeAHHeH C BTOpWM BXOAOM 

nepBoro ajieMeHTa H, bwxoa KOToporo coeAH- 
HeH c bxoaom AeiiJHqbpaTopa npnopHTeTOB 
cooGmeHHfi, bwxoa KOToporo coeAHHeH n-pa3- 

pHAHOH UJHHOft C BXOAOM 6AOK3 T3HMepOB 

npnopHTeTHbix coo6meHHft, bwxoa KOToporo 
coeAHHeH n-pa3pHAHOH ihhhoh c ynpaB^flio- 
iuhm bxoaom 6;iOKa perHCTpOB npnopH- 
tcthux coo6meHHH t nepBWH bwxoa KOMMyTa- 
Topa-pacnpeAejiHTeAH coodmeHHH coeAHHeH c 

HHC^OpMaUHOHHblM BXOAOM KJIIOMa CB06OAHOT0 
AOCTyna H C HH(j)OpMaUHOHHWM BXOAOM KJJK)- 

qa aApecHoro onpoca, bwxoa KOToporo coe- 
AHHeH c btopwm bxoaom 6yc})epHoro 3ano- 
MHHaiomero 6aokb, btqpoh bwxoa KOMMyTa- 
Topa-pacnpeAe^HTejiH coodmeHHH coeAHHeH c 
bxoaom 6jioKa perHCTpauHH AaHHbix, bwxoa 
6ji0Ka bwabmh AaHHbix coeAHHeH c TpeTbHM 
bxoaom 6yqbepHoro 3anoMHHaiomero 6ji0Ka, 
bwxoa cqeTHHKa qncjia nepecnpocoB coeAHHeH 
c btopwm bxoaom cqeTqHKa 3arpy3KH cHCTe- 
mw, btopoh bwxoa KOToporo coeAHHeH C 
bxoaom. ({)OpMHpoBaTejiH BpeMeHHoro OKHa, 

BTOpOH BWXOA KOTOpOrO COCAHHCH C BXOAOM 
J1HHHH 3aA6p>KKH, nepBWH BWXOA KOTOpOH COe- 

AHHen c nepBWM bxoaom BToporo 3^eMeHTa M, 
bwxoa reHepaTopa tbktobwx HMnyjibcoB aApec- 
Horo onpoca coeAHHeH c btopwm bxoaom 
BToporo 3JieMeHTa M, bwxoa KOToporo coe- 
AHHeH c ynpaBJiaiOLUHM bxoaom KJiioqa aA- 
pecHoro onpoca, bwxoa ahhhh 3aAep>KKH 
coeAHHeH c qeTBepTWM bxoaom GytJxepHoro 3a- 
noMHHaiomero 6jioKa, bwxoa KOToporo coeAH- 
HeH c bxoabmh MOAyAfrropa, cqerqHKa qHCJia 
nepecnpocoB h reHepaTopa HMnyjibcoB c6po- 
ca, bwxoa KOToporo coeAHHeH n-pa3paAH0H 
uihhoh c bxoaom cdpoca d^OKa perncTpoB 
npHopHTeTHWx coodmeHHH, b dopTOByw npHe- 
MonepeAaiouiyio craHUHio BBeAeHw nocneAOBa- 
TejibHO coeAHHeHHwe n-pa3p«AHOH uihhoh 6j\oyl 
perHCTpOB coodmeHHH, umqbpaTOp npnopHTeTOB 
coodmeHHH h KOMMyTaTop — pacnpeAejin- 
Te^b coodmeHHH, nocjieAOBaTe.nbHO coeAHHeH- 
Hbie reHepaTop TaKTOBWx HMny^bcOB, KJiioq 
aApecHoro onpoca, pejie BpeMeHH, jihhhh 
3aAep>KKH h reHepaTop CAyqafiHwx qnceji, 
AeuiHqbpaTop pencHMa, nocjieAOBaTe^bHo coeAH- 
HeHHwe aHaJiH3aTop Hecymeft qacTOTW, reHepa- 
Top nceBAOCJiyqafiHOH 3aAep>KKH h KJiioq cbq- 
doAHoro AOCTyna, npnqeM bwxoa AeujH<j)- 
paTopa aApeca coeAHHeH c bxoaom AewH<t>- 
paTopa pe>KHMa, nepBwfi bwxoa KOToporo 
coeAHHeH c bxoaom djiOKa perHCTpauHH AaH- 

HWX, BTOpoft H TpeTHH BUXOAW AeUIHQbpaTO- 
pa pe>KHM3 COeAHHeHW C BTOpWM BXOAOM 

cooTBeTCTBeHHO K^ioqa aApecHoro onpoca h 
KJiioqa CBodOAHoro AOCTyna, bwxoa d^OKa bw- 
AaqH abhhwx coeAHHeH n-pa3p«AHOH ujhhoh 
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c bxoaom 6jioKa perHcrpoB coo6meHHH, 
bwxoa KOMMyiaTOpa-pacnpeAe^HTe^H coodme- 

HHH COeAHHeH C TpCTbHM BXOAOM KJHOHa 

a^pecHoro onpoca h c TpeTbHM ^ bxoaom 
KJiioqa cBo6oAHoro flocryna, btopoh buxoa 
reHepatopa TaKTOBWX HMnyjibcoB coeAHHeH c 



MeTBepTbJM BXOAOM KJlIOMa CB060AHOrO AOCTy- 

na, bwxoa KOToporo coe^HHeH c nepBWM 
bxoaom MOAy^HTopa, bwxoa reHepaTopa cny- 

qafiHblX MHCeJl COeAHHCH C BTOpWM BXOAOM 
MOAyJlHTOpa, BTOpOH BblXOA npHCMHHKa COeAH- 

hch c bxoaom aHa/iH33Topa Hecymew Macro™. 
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